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MINIMIZING INFECTIOUS DISEASE SPREAD IN  
BUILDINGS: HOW HVAC GUIDANCE HASEVOLVED

William P. Bahnfleth, PhD, PE, FASHRAE, FASME, FISIAQ  

Professor, The Pennsylvania StateUniversity

Chair, ASHRAE Epidemic TaskForce



THEBEGINNING
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Key initial question #1

Is airborne transmission of COVID-19 possible?

ʳ World Health Organization, Centers for  
Disease Control and Prevention, and other  
public health groups (as of March2020)

ð No conclusive evidence of airborne  
transmission

ð Infections are explained by droplet  
(primarily) and fomite modes

ʳ ASHRAEposition

Transmission of SARS-CoV-2 throughthe  
air is sufficiently likely that airborne  
exposure to the virus should be  
controlled. Changes to building  
operations, including the operation of  
heating, ventilating, and air-conditioning  
systems, can reduce airborne  
exposures.

https://doi.org/10.1093/cid/ciaa939
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The PrecautionaryPrinciple
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òOne should take reasonable measures to avoid  

threats that are serious andplausible.ó

D. Resnik. 2004. The Precautionary Principle and Medical Decision Making. Journal of Medicine and Philosophy,29(3):281-299 .

ʳ ASHRAE position based on a number of case studies suggesting airborne transmission  

available at the time

ð Diamond Princess cruiseship

ð Skagit Valley choir practice

ð Guangzhourestauranté



The Guangzhou restaurant incident was the  
most influential evidence of airbornespread

ʳ No ventilation air supply

ʳ Measured ventilation rate ~0.75 ð1  
L/s per patron

ʳ Four exhaust fans, none running

ʳ No close contact observed onvideo

ʳ Split system air-conditioning ðairflow  
patterns a secondaryfactor

ʳ Conclusions: òaerosol transmission of  
SARS-CoV-2 due to poor ventilation  
may explain the community spread of  
COVID-19.ó

Li, et al. (2020) https://doi.org/10.1101/2020.04.16.20067728
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Key initial question #2

Do HVAC systems spreadCOVID-19?
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ʳ ASHRAEposition:

Ventilation and filtration provided by heating, ventilating,  

and air-conditioning systems can reduce the airborne  

concentration of SARS-CoV-2 and thus the risk of  

transmission through the air. Unconditioned spaces can  

cause thermal stress to people that may be directly life  

threatening and that may also lower resistance to  

infection. In general, disabling of heating, ventilating,  

and air-conditioning systems is not a recommended  

measure to reduce the transmission of thevirus.



ASHRAE Infectious Aerosols Position  
Document predated task force

ʳ Generic

ʳ Not intended to be a guidance document  

or standard

ʳ Control recommendationsgenerally  

conservative

ʳ Little consideration for factors other than  

effectiveness

ʳ Now superseded by task forceguidance
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Initial ASHRAE guidance based on Infectious  
Aerosols Position Documentrecommendations
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ʳ Increase outdoor air to 100% or highest amountpossible

ʳ Disable demand controlledventilation

ʳ Improve central air and other HVAC filtration to MERV 13 or highest possible

ʳ Operate HVAC systems24/7

ʳ Add in-room air cleaners if necessary

ʳ Add airstream or upper-room ultraviolet germicidal irradiationsystems

ʳ Bypass energy recovery systems that may permit re-entry

ʳ Maintain temperature and humidity ranges that reduce viral survivaltime

Heavy emphasis on efficacy, not a lot on costs and energyuse



WHATõSNEW
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WHO and CDC acknowledge potential for  
airbornetransmission
(10/5/2020)

ʳ COVID-19 most commonly spreads during close  

contact

ʳ COVID-19 spreads less commonly through  

contact with contaminatedsurfaces

ʳ Airborne transmission of SARS-CoV-2 canoccur  

under specialcircumstances

ð Enclosedspaces

ð Prolonged exposure to respiratoryparticles

ð Inadequate ventilation and air-handling

WHO Science in 5  

https:// www.youtube.com/ watch?v=XJC1f7F4qtc

òVentilation represents a very important  

aspect, a very important factor to  

prevent the virus from spreading  

indoors.ó
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The effort to clarify what airborne  
transmission iscontinues
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Feedback ðquestions andchallengesé
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ʳ Glad to have recommendations from ASHRAE

ʳ Do I have to do all of these things?

ʳ What if I canõt do some of thesethings?

ʳ What is the justification for each recommendation?

ʳ Was there a cost-benefit analysis for recommendations?

ʳ Was energy use impactconsidered?

ʳ Will these recommendations become the newstandard?

ʳ Why follow recommendations if not consistent with WHO and CDCpositions?



SARS-CoV-2 penetrates HVAC Systems, but still no  
evidence of space to spacetransmission

Horve, P., et al. 2020. Identification of SARS-CoV-2 RNA in Healthcare Heating,  

Ventilation, and Air Conditioning Unitsdoi.org/10.1101/2020.06.26.20141085
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Active SARS-CoV-2 found in air

Lednicky, J., eta al. 2020 Viable SARS-CoV-2 in the air of a hospital room with COVID-

19 Patients. Int. J. of Infectious Diseases.doi.org/10.1016/j.ijid.2020.09.025
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CURRENTSTATUS
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Core Recommendations(1/4/2021)

ʳ Concise summary of the framework for detailed ASHRAE  

guidance

ʳ Inward-facing purpose: ensure fundamental consistency  

across all guidancedocuments

ʳ Outward-facing purposes:

ð Communicate basics of airborne riskreduction

ð Document current status of ASHRAEguidance

ashrae.org/ covid19
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1. Public HealthGuidance

ʳ Follow all regulatory and statutory requirements  

and recommendations for social distancing,  

wearing of masks and other PPE, administrative  

measures, circulation of occupants, reduced  

occupancy, hygiene, and sanitation.

ʳ Why itõsimportant

ð COVID-19 is transmits by multiple modes

ð Mask use indoors helps control airborne  

transmission

Bourouiba, L. JAMA. 2020;323(18):1837 -

1838. doi:10.1001/jama.2020.4756

https:// www.nist.gov/blogs/taking-measure/my-stay-home-

lab-shows-how-face-coverings-can-slow-spread-disease
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